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(54) OLEFIN COPOLYMER AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To produce the subject copolymer exhibiting 
a high melt tension, excellent in transparency, stiffness 
and impact resistance and useful, e.g. for molding of a 
large-sized tank by copolymerizing a specified ratio of 
ethylene and an aliphatic polyene compound, etc., in the 
presence of a specified catalyst and applying radioactive 
rays thereto. 

CONSTITUTION: ll^hylenl and^iij an: aliphatic 
compound containing olefinic double bonds at both the 
terminals, e.g. 1 ,6-heptadiene and/or an alicyclic polyene 
compound such as 1 ,4-divinylcyclohexane are 
copolymerized in the presence of an olefin 
polymerization catalyst composed of (A) a transition 
metal catalyst component and (B) an organometallic 
compound catalyst component containing a metal 
selected from metals belonging to I to III groups in the 
periodic table so as to synthesize a copolymer 
containing 50 to 99.99mol% constituting unit derived from 
the component (i). The resultant copolymer is then ^* -'^ 

irradiated with preferably 0.1 to 100 Mrad of radioactive rays such as electron beams, thus 
producing the objective copolymer. 
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^ 1/^ « V y ;^ -> -i/ A^t^t) <!: >{b^(tl S I 

L. :;^t,iTAPy>;^cifT®SLTt>J:(/>. KftMli: 
bT(i. ^«^JS{b^<i;*Si^«APy>#*y'fm 
^<fe;Si:75?*lf ens, 
[0 0 5 2] (16)vy^^>'':7A^k^tl^t»t^=Lfcf^, 5^ 

^zf/^tz^mm- s.mmizm'Fm^f^ (a) s*£; 

[0 0 5 3] (17)±|E(ll)~(16)T-t#?)tlS<b^<feS:A 
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uxm^w-^^: (a) Lmm^it^ysmo 

[0 0 5 4] (19)W1S^»Vi7':^->'^A:S. T;UZI=1^-> 
V y A . 7 ' J - □ + -7 i?' ;^ -i; A ;i i: CD v ;^ 

[0 0 5 5] (20)-7iy;i^->':7A{t:^#I<h7;l^=l^->5":5' 

n/-^rc\tm=f-^^W (a) ct^jgM^-tt^;^?*. 

n y >^W{t;^!^ ^ S b t::j*M ^ -ti-T t> cfc t 
[0 0 5 6] (21)a7c«E^^irb?a:ViJK^^tt«OVif^>^ 
■::7 Aft ^t; i: ^^^S^k^ti t ^ K jS -arT 
y^v'-^A-^M (TJPSCH'^A) 1S-&^^«ftiS^1±, 
:;*:t,iT'5^iS' >ft-&i^*3 J;ZJCit:^S(cj$; DTH^ tt-^^ 
(a) ^SfS^-a-^^^ffi, 

[0 0 5 7] C(OJ;5/j:H#:«5^^>«!fei«fiJc:«- [A-1] 
(Dmmt.. ®S- 7 0'C~2 0 Ot:. »^U<«-5 0 

'c~i 5 ot;®MS"Cfft)n-5. ;i®j;3icbT#e.n 
^^^■^^^>mk^^ [A-i] 5^iS^>. v^^^v 

■i/A, APy>*3j;lKiifSb<«m^«-^^ (a) 

[0 0 5 8] ^(Dmw^^f-^ymm^^ [a-i] fc:^!/^ 

T> APy>/5^^'> (i^^Jt) tt, 2-2 0 0, 
b<«4~9 OT^O, V^:^^vr>A/^^> (M^ 
It) tt, 1~10 0. »SKtt2~5 0Ti&-5:ii:*^ 

[0 0 5 9] ^fcSf^L<««^«^^ (a) «, a 
^, (a) /^^y (^;l/lt) 0.0 1 

~100, »SL<tt0.0 5~5 0®SiJ^T^*$tl 
-5, :i<DJ;'5fiH#:tt5^^'>«!l!i«^5)- [A-1] ©1^®!:^ 

[0 0 6 0] #iiBa46-34092^, #^^6853-46799^. i|# 
i>Bg60-3323^, #4;jBS63-54289#. <t#^¥l-261404 

!t#P?^¥l-261407^. it#i>BS47-41676-^. !f*iiBg47-4 
6269^, !t#aBS48-19794-§-. *#MBS60-262803^, 
8359-147004^, i|#MSS59-14991 1^, !|#M¥l-201308 
^. i^MBS61-151211^, !t#ffiBS53-58495^, it#PHBS53- 
87990#, #919859-206413-^, #P^Bg58-206613-^, # 
MBa58-125706^. #MBS63-68606-^, !t#MBS63-69806 
^. 1#MBg60-81210^, #MBS61-40306-^, #^0851-2 
81189#. !|#MBa50-126590#, #M0S51-92885#, Wj^ 
8857-45244-^. #^6857-26613-^, #1^6861 -5483#, 
#Pjfl6S56-811-§-, #1^8860-37804-^, #ii8S59-50246 
^. #M6B58-83006^, #^8848-16986-^, #118849-6 
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5999^. #118849-86482-^, #1^8356-39767^, #1^68 
56-32322^, #^6855-29591^, #F)flB853-146292^, 
#BSB857-63310^. #M8S57-6331 1^, #WBS57-63312 
^. #M0B62-2732O6^, #MHg63-69804^, #^8861- 
21109^, #PjgBS63-264607-^, #MB860-23404^, #M 
8860-44507-^, #118860-158204-^. #^8861-55104 
^, #5^882-28201^, #r^8858-l96210^. #MBS64-5 
4005^. #MBB59-149905^, #MP86l-145206-§-., #M 
0863-302-^. #^§8863-225605-^. #r^8864-69610-^. 
10 #11^1-168707^. #|1BS62-104810-^, #^8862-1048 
11^, #W6862-104812^, #F^6862-104813^;^j:<h', 
[0 0 6 1] liK±.mm^^ [A-1] (It3l»T«. 

[A-1] iLT±fe(755"^>'ft:^#I(CiDtiT, 

>*>?;Un-'j7A, a:7-'^7A, a'-^v>^a, z:^:/, 
9yi5'}V'^rz\ti>uh\z\%yLxmm'r^z.h%x^^o 

[0 0 6 2] *^B^T«. [A] M^^Bft^#jM!«;* 

LT, «e5i5ii»cD [A-2] ^mt^^ y^mmfS.^^m 

[0 0 6 3] [A-2] ^mt^^ yihmmj^^thx 
H, mm\^tc^m\:^^ y^m^-^^z.t.i)^x^^. $ 
tz^KD^ofs-^mt^^ y\t.. mmnn"^^^^ (a) 
^^xS/'^tc\t.Am(0^^yi\:-^^tiz%\z. fest^ti 
ziti e. i »M ^ -a- tc ffl I i ^ d t T' ^ ^ o 

[0 0 6 4] c©d;e.^t [A-2] ^mt^^y-^mki^ 
^<nmmi3m\z-:>\^^x\t. tiii^mxr\zm^t^^o 
u(ikmz^(Dnmti^w,m.^tix\^^^, #188863-17274 

#MB864-38409-t, #^6856-3471 1^. #WB861-2 
30 8 7 9 0 4^, #^8863-75007-^. #Fj§BS63-83106^. #P^ 
8859-13630^, #MBB63-1 08008^, #M^63-27508 

#M8857-70110^. #^8858-219207-^, #M¥1-1 
44405-^, #^¥1-292011-^, #M¥l-29201 l-^fi i*. 

[0 0 6 5] [A-2] E.mt'^^y^mmfS.^tx^x 
«, mw^\z=.mt=^^yf)^m\-f<bn^o z<D=.mt=^ 

^ytLxit. tLii?L\tmmt^^y^. 

if^-y^i.. ^«7;L'5r:'i7A, ^M'^^ytiEn^m 

(a) *J;0;/^;fc«Egffiro5'iS'>-ft:^!^i:ifc(', 

^ aniline. iSiftfeswc^irfflViS i: fcTt-i), 

[0 0 6 6] ^|=.(C*%BJT'«, [A] M^^Sft^ife 
tt!«i«^i:bT, [A-3] ;>^^P-fe>ft-&tl^ffll^^C 
ifcT-#S, [A-3] ;>^^'D-t>'fb^tlt bTS<*:WtC 

[0 0 6 7] MLx 

[^4", M«Zr, Ti. Hf. V. Nb. TatJ iD^'C ftS^ 

50 'bts.^'mii^<bm\tri^mW''^Mxh'o . \^ktw^^w,\z 
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^>57vxx;i^a. x5=-;i/v^ □^>5^>^xx;i/S, 
^;i/X^;i/>i7 p^>:^>;xx;i/S. T'nejl/x^n^ 
>^vxx;i.a> ^^;i/yDfc;;i/v^p^>^>^xx;i/ 
:/5^;^xi7p^>^>?x-;i/a. ^^;i/:/^;U'>i^ 

^j:ch'(7)T;i/4^Jl^e^S/^ p^>^^>^xx;usa5^i^«-i' 
>xx;^S, 4,5,6,7-^ h^b HD-r>xx;i/S, ^'jl. 

[0 0 6 8] z.n^(DW^^m\zM^^^^^^(o^x 
7;i/+;i/St&v^D^>^^>?xx;u»*^#{cffSb 

(.^o ±ls-«^^ [I] x^-^n^\\:.^mt^y^u^y.^ 

3*.2f@<z)'>i7p^>^>?xx;i/m#^*-r^si^± 
a. youym^rc\ti^yf^^jiy^)uym. i^yji-ji so 

U >»75: S: ^ L $ tlT T ^ ct I 
[0 0 6 9] vi^P^>:^vXx;l/#t&*#T^Sa{4^ 

m^f^n^o ^m^i-i 2<D^^t7i^mm^i.x\t. t 

mr^ii^^mf^fi^n. <i:o*^^wtc«, Tji^jimtLx 
^^)im. x^;i/a. yptfj^a. <yypt!;i/ 

[0 0 7 0] ^rz7)v::i^ymti.x\t. ^h^y&. 
xh^y&. -yh^y&UE^mTr^^n. 7U-p4^v 

[0 0 7 1 ] S03RT^$n^@ate^<!r LTti, p- h 

;i/x>x;i/3j^:h hS, ^^yTsJiit^i- hm. hvyji^:t 50 
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ay.^yTsji^^r-'Thmt^^i^mTjki^n^o z.(Dj:or^y 

^p^>:57>;xx;i/'ttS^Wr^ga©^^^t? [A-3] 
[0 0 7 2] R2kR3lR4inR5nM 

(^4^, M\t±t^m^^mx$>D. Rhty^a^y^ 

z^JL-Jl^^^^t^S X$>0. R3, r415 

i:Z^R^tyi^a^y^iyjL-j[^^^^m'r^S. T)V 

a. Tjiu^ym. 7u-p^va. h'j7;u+;i/vu 
ji^a> sosR*. /Npy>j[gTs;t«**i^^T* 

0 > k 1 JJi±CDSIS"eS> 0 . k + 1 +m+ n = 4 X& 

) *%0JTti±fe-iS:St::4oV^T, r2, r3, r4 
^<^ZSR^(Do^'pf^< t'b '2m'rr^t:>'^R^^XZSR^ 
^^yi7n^y^zyx.-jvni^^^r^m (e2{4^) XS> 

^><i5^p-feWb'&^:^WSL'<fflt^^e)n'5o cn?>(Dy 
i7P^>^^vxx;i/»t&^wr^stix5^i/>, T'pe 
i/>^i:<h'o7;^^i/>a, -fV7'peux>. v:7xx 
)V^^\yyf^E(Dmm7)V^vym. y')vy&^fz\t 
-y^^jiyuuy. v7xx;U'>u >^^;i/>'xx 

;UvU l/>a;S£(7)g^S/U U>a/'J<i:^^LT$S^^ 
nTV^Tt)J:l^o ^fcR44oJ:t/R5^1S/^P^>^>^X 

x;i/#*&^:fr^a. 7)1^ Jim. y^u7)v^)vm. 
7>j--;i/a. 75;i/^;ua, 7;i/p+>'a. 7U-p+ 
i>a. h U7;i/^;u>-u;i/a. SO3R. Apy>igT 

[0 0 7 3] e^Tt::. M7!?^v;i/Pxr:7ATa&^S^^® 

it'^m\z'D\^^x^wm^i\:^m^mn^'r^. tfx «> 

^x;i/) f/;i/PX'^Avi7PU h\ tfx (-r>xx;i/) 
>;;i/PX'i7Avyp^ h\ tix (-r>5'x;i/) v;i/px 
»^At:X (p-h;i/X>x;U*::^h) , (4, 5, 6, 

h^t HpOt'Xv/I/) v;i/PX»5Avi7PU h\ ex 
(>^;i.:tux;W s-*;i.=ix'j7Avi7pij x^u>e 
7. (-f>T'x;p) v;i/PX'i7Av^PU h\ x^u>e 
7. (-f>5^x;i/) v;i/3x>^Av:/p^ h\ x^u>t: 

Hy^-M ^^;Pv;i/Px>i7A^:y ^pu h\ x^ 
i/>t:x (-f>^x;w v;i/Pxr>Aex (>^^>x;i/ 
. x^U>tiX (-f >xx;U) v;i/PX'i7Ae 
X (p-hJi^x.yT.ji^^'^h) . x.^uy\z7s (-r>'xx 

>?;i/PX'i7Alfx (hU:7;i/:tP;<^7>x;i/4^'^- 
h) , x^U>ex (4,5,6,7-7" h^h HPOxx 

s;;i/Px^^A>^^PU -fV7'peuT'> (v-i^ 
p^>^7>?xx;i/-7;i/:d-ux;i/) >?;1/px^Av^p 
U h\ -fyypeux> (x^p^>:^ vxx;i/-/5' 
)vy^u^y'$^i^ji-)V) v;upx'i7A>?>:7pij >? 
p<^;i/vU u>tix (>'>:7p^>:$^i;xx;i/) v;i/Px 
•j7A>^^PUh\ v;<5^;UvU U>t:X (;<5";i/5>^P 

--^>^i;xx;i/) v;i/Px^Avi7PU. h\ >^^5';U'> 
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^AzyC^a^)}^. v;<^;l/vU l/>fX (t-U 

tiX (hU7JU:ta^^>x;i/7t^:^h) . v^^jl/v'U 
U>fX (4,5,6,7-5^b5fc: KP<>x::i;i/) vJUr^- 
C7A>?^nUK> v>^^;U'>UU> (vi7P^>^vX 

::i;i/>-U i/>iix (-r>^-;i/) >^;I/=f - >j7A>^^ □ u lo 

-r^Avi^DUH. tf;:^ (vi7D^>:$^i;x-;i/) 

;i/p-'j7Av7*p^ h\ tfx (i/^ p^>^>?x-;i/) 
;<^;i/y;i/PX'i7A^y ^pu h\ t'x (>-^p^>^ 
vxx;i/) x^vii/vji/Px-^A^y i7pij h\ ex 
i^p/<>^i;xx;i/) vi7D^4^v;i/>?;i/PX'j7A^y 
i7PUh\ tix (5/i7p^>^>?xx;i/) :7xx;i/v;p 
p-'i'A^y ^PU h\ ex (v^p^>^vxx;i/) 
^>v;uv;i/px'i7A^:y iJ7pij ex (>'^p'^> 20 
^zyji-)i) v;i/Pxr>A^y ^pu H^y/\-r K^-f 

h\ ex (i^^o^>^zyj:-M ^^;i/>^;i.px»>A 
^/A-rK^'I'F. ex (v:^P'^>5'vXx;U) zy^ 
^)Vzyju:i-^A. ex (S/i7P^>^>?xx;i/) v:7 
xx;i/v;i/PX'i7A. ex (v-^ p^>^ vxx;i/) v 

-^>v;^v;i/PX'i7A. ex (zy^a^>^zyJi-)l) 
vj^PX-i^A/ h + v^PU ex (5>i7P^>^v 

xx;i/) >?;ppx':7Axh^>^i7pij h\ ex (v^^/p 
<^>^vxx;i^) v;i.px'i7Aex (^^yxjuyt-i- 
h) . ex (>^i'P^>:$^vxx;i/) v;i/PX'i7Aex 30 
(p-h;i/x>x;i^3f::t-h) . ex (zyi/a^y^^iyjL- 
)V) v;i/PX':7Aex (h'J:7;u:^p^5^>x;U3j^:^ 
h) , ex (y5";i/S/i7P^>^>^xx;i/) >^;i/=ixr> 
Avi7PUH\ ex (v;<^;i/vi7 p^>:$7>^xx;w 
v;i/PX';7Av^pU K, tx (v^5^;i/S^i7P^>5^ 
vxx;i/) v;i/Px»^Axh=^-s^i7PU K> ex (v/ 
^;i/vi7p^>^ vxx;i/) >^;i/PX'i7Aex {h^)y 

)V^U:^^y7s)V^^^V) . ex (X^;l/v'/7p^>:$^ 

vxx;i/) v;i'Px»i^Avi7PU h\ ex (>^^;px^ 
;i/5>i7p/>^>^^>;xx;i.) >?;1/px^a>^^ p u h\ e* 40 
X (7'pe;i/>'^p^>^^vxx;i/) 1^)1-3-^1^1^^ 
puh\ ex (;^^;i/7'pe;i/>^:i7p^>:$7o;xx;i/) 
v;ppx'i7A>?^PU h\ ex {zf^JVi^^u^y^iy 
xx;i/) >^>/L^=ixr:7Ayi^oU h\ ex {:/s^}Vy*^)V 
y^u^y^iyx.-)V) iy)V3-oi^iy{7u^) ex 
(^^;uy^;i/>^^:7P^>^>?xx;i/) >?;i/PX'i7Ae 
X (><r$^>x;l'*:::hh) , ex ih^) :^'^)Vy^ u^y 
^vXx;U) v^UPX'i^Av^nU ex (T-h^;< 
^;i/>-^p^>^>^xx;i/) >?;i/PX'?'A>?^ p u 
ex (^>37>^^>/l/vi7p-^>^v?xx;U) >?;upx»j7 50 



Avi7PUK, ex {^^y)vy{7u^y^i^x.-)v) 
v;i^px'j7A p u ex (hu^^;us^u;i/v>:7 
P'-^>5^vxx;i/) v;^px'j7Av^PU Ko 
[0 0 7 4] ^j:43±fe«S]^tCt5l^T, >'^P^>i$^>?x 
X>i|/S(7:)z:M}^«s:tii,2-:feci:tKl,3-g^^^^^. 

2, 3-:fei:Z^l, 2, 4-@^#:^^t?o Sfc^ P e 

y^;^;^j:i:07;i/^;i^att. n-. i-, sec-, ten- 

[0 0 7 5] '^fz±.U(D^of^zy)Vu-Ol.it'^^\Z:^ 
l^T. >^;1/=1X^A?:. 5^:^>, /N7:=-'i7A. ni~V^ 

A, x:^:?'. ^>^;i/$fcfi^PAJcSi^A;t{k^^^€: 

[0 0 7 6] z.ni^(Di\:'^m\t.m^x^Wi^^x^^\^^i.. 

^ \^^t/\uyyi\:.m\:7^m\z^^ L Tffl i^T t> cfc i^o * 
^gBJTti. ^^u^yit'^m CA-3] (hLT, »t''il>o^ 
SS^Ti^^^v^l/HxO'ATS)*:), ^/cJ:< ch^ 2fa<^i/i7 p 
^y^zyx.-)i^i^^^mmi'^m^^i^)Vuj'\iy 

[0 0 7 7] cocfc^Ti [A-3] ^^w^yit^mcom 
nmm^WL^nx^^^o #f?bbs63-6ioio^. ^mmz-\ 

52608-^. #r?g0S63-2646O6^. #510863-280703-^. # 
MBS64-6003'^. i|#M¥l-95110^, 4#M¥3-62806-^. 
t*Pfa¥l-259004-^. #r^Bg64-45406^> #BB0S6O-1O68O 
8-^. #BflBS60-137911-^. #MBa58-19309^. 4#M0S6O 
-35006^. #MBS60-35007-^. #Pj|Pg61-296008-^, 4# 
f^i3^S63-501369-§^> #Ba0S6l-2212O7-^> 1#M0g62-121 
707-^. 1#^BS63-66206^> ^$F?g¥2-22307^. 1*M¥2- 
173110-^. #^¥2-302410-^. #gg¥l-129003^. #38 
¥1-210404^. #M¥3-66710^, #58083-70710^. # 
M¥l-207248-^. #W0S63-222177^, #580863-222178 
#580863-222179^. #P?8¥l-12407^. #58¥l-30 
1704-^. #5S¥l-319489^. #58¥3-74412^. #58086 
1-264010^. #5S¥l-275609-§'. #580863-251405-^. 
#580864-74202-^. #5B¥2-41303-^. #58¥2-131488 
^. #5S¥3-56508-^. #5S¥3-70708-§'. #58¥3-7070 

[0 0 7 8] SfciiaOck^^C [A-3] ^:5^Pir>{k^ 

TflSC'^^ClchfcT^^o mmt'^mt\.X\t. Si02. 
AI2O3. B2O3. MgO. Zr02. CaO. Ti02. Z 
nO. Sn02. BaO. T\iOUE<DmW&m\L'^m. 
UX^U>. #U7'PeU>. ;j^U-l-y7">. :1^U4- 

;<^;i^-i-^>7^>. x^l/>-vex;u--;>iz:>#^m^ 

[0 0 7 9] ^in^cD^mt'^mu. iim&.±.m.^'^t> 

'^Xm^^^Z.E^X^^o CinbCO^t). Si02. AI2 
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[0 0 8 0] ^(ni^ots.^^<^m>{\L^mmk^'rf [b] 
tUTti, tziLX\t [B-i] ^m.y )\'^-^ 

i^^m,<D^m.^m\\L'^%u t* i,^ ^ c: ^ ^tr-^ -a. 

[0 0 8 1 ] ^<D^oU [B-l] *ji7;U5:i'^A'fl:^ 
RanAlX3-n 

(S>t>. Ra WM^^ 1 ~ 1 2 O^^kTkJSXT* 0 . X 
BB-fl5SC{C*5t»T, Ra 1 ~ 1 2 (Di^^l:*^ 

^JUZJPSX-l^A, h U:ti7g^;i/7;U5-':7A. h "J 2- 

[0 0 8 3] -r y;/^x;^7;^5:r■j7A7:£i:(07;^^r- 
^"ji'TJi'SX'^Ai^D U K, y:/Dt;;i/7;i'5x':7 
A^p'JK, v'f y:/5^;P7;U5x>i;A^p'j K, v?^ 

[0 0 8 4] ;<^;U7;i'5x>::7A-fe;^4^i7PU h', X5" 

;i/7;i'5X'j7A-tx4^i^p'j h*. y:7'Pbf;U7;i'5x 

"^A-feT-^^^^PU H, 7'9^;i/7;i/5X':7A-kX + i7PU 
K. x5=-;U7;i/5xr>A-feX + ::^P5 H/j:i:©7;U=*^;l/ 

7;P5X'?A-bX^^A7'f K. 
[0 0 8 5] >l5=-;U7;U5X'i7A>'^PU X5';i/7 

;i.5x':7A>'i7PU K. -ryypbf;i/7;i'5X':7A>'^7 
pg H. x5=-;i'7;P5x'i7A>'>^p= yue<dt )\'^)\' 

[0 0 8 6] >'X^;U7;l'5 ::i':7Ay'N'f F^-f K, 

yy*g^;i/7;i/S -■^7AA-r F^-f F/j:i:cD7-'i/4^>'i'7JU 

SX-^A/N-f F^-r F. ^/t [B-l] Wa7;U5X'^A 

[0 0 8 7] RanAlY3-n 
±Se-fl§:i^tC*5l^T, Ra tJ±tB<!:|Bl^T'*p. Ytt- 
OR^S. -OSiRC3», -OAlR<l2», -NR 
e2a, -SiRf3»Sfctt-.N (Rg) AlRh2STS> 
0. n«l~2T'$.i3. Rb , RC . Rd i3j;y'Rh « 

x5";i.s, 'fyy'ptf;!/*, 'fyy'^;u». 



(10) 

->irp/\:^->;i/X. 7xx;ua;^tt'-e^0. Re ^i^K 
pg, x^;us, -i-y:/ptf;ua, yxx;i. 

[0 0 8 8] Z.(n^ofs. [B-l] S-fiS7;i/5X'^A{l:^ 

(i) RanAl(ORb)3.n Tasn5ft:^#)> 

\t. v;<5^;i/7;l/5xr:7A;>^ F4^v F. >'X^;P7;L'5 

10 x-^Ax h=^^-> F, v-f y:/5=->ii/7;i/Sx':7A^ h+-> 
F/iif, 

[0 0 8 9] (ii) RanAl(OSiR':3)3-n T^^nS 
-fk-^^I, W^tS. Et2Al(OSiMe3) , (iso-Bu)2A 
l(OSiMe3) , (iso-Bu)2Al(OSiEt3) ts.E. 

[0 0 9 0] (iii) RanAi(OAlRd2)3-n T^^n 
S-fk-D-i^, m^Jit. Et2A10AlEt2, (iso-Bu)2Al 
OAl(iso-Bu)2 ts.E. 

[0 0 9 1] (iv) RanAl (NRe2)3-n -e^^n^fk^ 
ife, m7^.\t. Me2AlNEt2. Et2AlNHMe . Me2A 
20 INHEt > Et2AIN (Me3Si)2 

(iso-Bu)2AlN (MesS i)2 i^Ci'o 

[0 0 9 2] (v) RanAl (SiRf3) 3-n 

my^^t. (iso-Bu)2AlSiMe3 UE, 

(vi) RanAl CN (Rg) AlRh2] 3-n T^^nS^t 
'^m. 'S^7^\t. Et2AlN (Me) AlEt2, (iso-Bu)2 
AIN (Et) Al (iso-Bu)2 ^Jt*, 

[0 0 9 3] *fc±fB©«t'575: [B-l] 
A^k-&!feibT, RaSAl , RanAl (OR l>)3_n. Ran 
Al (OAlRd2)3-n T«t>S tl-i>*^7;P5 X-^; Ai^S' 

30 mmfs.mhx^xmi^^t.m-^'^^. 

[0 0 9 4] » I m^miL7 )\^^~^ h.iL<r>m7 )\'^)\^ 

^. 

MlAlRj4 

(SC^J. Ml«Li , Na. KTaSO, RJ tt^^lS 1 
~1 5®;^{k7K*aT-a&-5. ) LiAl(C2 
H5)4. LiAI(C7Hi5)4 TiEi^mi^n^. 

[0 0 9 5] ^II;^^S®^«I^Sit:^^i:bT«, T 

40 RkRlM2 

(i?:f, Rk . rI (i^*^i~i 5(DK{t:**a$)^ 
t.i*t, iirn'bApy>T*-5«^«^<, m2«m 

g. Zn. Cd-e^So ) v'X^'jl/MiB. 
>'X5^Jl/y'^/^>->'i7A. :/^;PX5^jL--7i/;^>"t7A. X 
=f-)\'-^^^=y'0 U^u\) F, ^5^;i/V^;^i>r>Ai' p 'J 

[0 0 9 6] cn^.(D^k^t)«. 2fflt'^±0fffl-r^::<i: 

fcT'^S, C<75J;e>?i£ [6-2] ^m.7 h,^^ly 

50 jk^'^.iiLTtt, A#:W(r(iTie-)3SS (1) ^^XS 
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(2) T'^$n-57;i'5y;*-=^r-y->«Sr««j*-rs^<!:*« 

CO 0 9 7] 

Rz A] — (OAl^ Al R2 

I • (1) 

R 



R '0 

[0 0 9 8] (-^^ (1) io^ZS (2) (C43I/^T. R 

5~4 0©S^Ta&^. ) CCT-. C®7;U5 /xt-+1t 
>«iC (OAKRl)) T«to$n-5T;l'^^;P:t+->T>»l' 

= -c/Am^^ockz/^^ (oai(r2)) X'^t}^n^7)v 
\tRiimu(Dmt7\^Mm^m^-t^:iLi)^-(:^. r' *5 

^^)V^^iyT K^fSL (OAKC 

H3)) S3 o^:;i/%e4±, U<tt5 o^:;^%K^±, 

L < tt 7 0 t ;l/%K;±OtiJ^T-&tJii^7;P^ 
[0 0 9 9] *!^BJT-ffllie>nS [B-2] ^m7}V5.~ 

[0 10 0] c<Dcfc^;^tT;U5y;i-=^^-t>->©i8jgj£<tU 

(1) K«*s^*i-^^t^'^^^t^«^s.*&#w-r 

'J 7;i'+ jU7;p 5 r. A Tit co#«7 5 r: AYb^i^ 

[0 10 1] (2) ^>-t'>, h;i/x>> xg^ji/x-5=- « 
T^h^t \i ay y >fii£(Dmi^'^x h <J7 JV^JIT 

[0 10 2] (3) x;*)>. ^>t:>. h;l'X>;^j:i:CD 
!®#:4'T-h U 7;l/+;l/7;l^5X'j7A;^c!;<i:OW<17;l'5X 

[0 10 3] zni(D:^m(Do-^X'iit. (1) (D^m^ 

ffi(7)7>'U5X'i'Aiil^(DW1«^JSfi£^i-Sr-^WLTtiTfc so 



[0 10 4] 7;P5 y*^rit>®S!jg©i^<cffl(/i^n-5 

Wffi7;U5xr:7A^t^t)<i:LT:ir#:W(r«, hU^^;i^ 
7;i/5X'^A. h UX5=-;U7;i/5xe'A, hUT'PtfJU 
7;U5X':>A. hU-f y7'atf;i/7;U5X':7A> hUn- 
:/5^;P7Jl/5X>:7A. V^}^'J-:f^)\^7}V^-0L.. V 
Usec-:/^;i/7;i'5X'^A, h u tert-y5^;U7;U5x 
':7A, h U'^>^;U7JL'5X'::7A> h U'\^->;U7;l.5 
xr^A. h U,:ti7^;l/7;l'5X'i'A, h U x->;l/7;i'5 
X':7A;a:i:® h'J7;i/^;i/7;l'5X'i7A : hU viza^ 
^^->;i'7;i/5x'^A, h u ->i' p:ti'5";u7;i-5xr:7A 
;^ti:©h'j->i'P7;i'^;u7;u5xr:7A ; >';*?-;u7;i' 

5X':7A^l7DiJ K, vX5^;U7;U5X':>A^'DU H, v 

xg^;i/7;i/5x>5Ayp5 H. v-f v:/5';i/7;i/ = x>5 
Ai7aU Kfj:<i:rov'7;i^^;l'7;P5x'^AA7'f F ; v 
X5^;i/7Jl/5X':7AyN'f H5"f h\ v-T V y5^;i/7;U5 
x>:>A/\-f K^-f K/i<i:Oi?7;u^;u7;P5xe'Ayw 
K^-f K : ->*^^;i'7;i/5X'i;A;< h^^vK. i^x^^JU 
7;U5Xr>AX h + -> h'75;i'rov'7;U4^;P7;>5xr>A 
7)Vzi^y)r- ; >'X5^;i.7;U5X'j7A7xy + -> hVjii: 
© 7 ; P 4^ ;p 7 ; 1/ 5 X A 7 ' J - P + V K f ^ 

[0 10 5] ^ySiTia-flS^T^t^^n^-f VT^l^x;!. 
7;i/5x>i7 ASfflt/^-g) ;i i 
(i-C4H9)x Aly (C5Hio)z 

•So ) h>J7>/l'+;i/7;l'5X-^A*i!t#{Cl 
[0 10 6] ±f5<D**l7;l/5X':7A^t^!^«, 

x*>. '\^-!tx*>. :t^^'Ttjyrj.ii(Dmmn^it 
^tT^m. mmm^^tyi^m. mmmmit7^m<Dj\ayyit 

^)ux-^ji. T^h^t KP7 5>;i£i:<Dx-x;i/»75^* 

[0 10 7] uio-^mMx\t. [A] m^^mit-^^m 

mf$.'^A^ [A-1] @^*:t»t5"i5'>M!»l«:^Srctt [A-2] H 

m^i:5^^>mftl!J«fiJc^i'-efes«^{c«. [B] wtti^js 
[B-1] w«i7;i/5x'^A{t:^i|^j-e 
^•5ci7!)W^b<. [A] m^-^mit'^^m^is.^Ai 

[A-3] u±.yit'^mxh^m'^\Z\t. [B] 
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^mi\:'^m^mi^6^\t. [B-2] ^m7)v^:^^L.^^ 

[0 10 8] *^H^Tti, ±]!^Lrc^of^ [A] m^^ 
mi\:^^mmfiSii^i^<i:zf [B] mm^mit^^mm^^ 

ii. (ii) Winmz^\yy ^o^-n^^^^-r^mm 

[0 10 9] ^(on. ^&'^\z9c\L-DX^\yy >( ym^^ lo 

t^:a!t*'5ct3;^j: (i) j^^^ 3 - 2 0 co U:7^ > 
*5ci:^/ (iii) U:7^ >®;^^'^tf eta's o CLcDJ: 

oU:t\yy^y\t. Wv^'^^w.'^xm^^^^n^^yy ^ 

[0 110] ^«a^Tti. ±fB(7):tU7^ >^¥?fiS 

ffla^fcfei/^T. ^yy ^ y<Do^^^\.<\^^u\^v 
yf^m^^^ti^o 20 
[0 111] ^<ia^<7)^trt^. ALm<D^of^^mj^6^ 

[A] 4oci:DC [B] ii^^StCiSDTMaiLrcS^ 

(b) *ffll^-5C:<hfeT^^o 
[0 112] ^^#t-^#: (b) tl.X\t. Tm-fBi^X 

RnSi(OR')4-n 
(iC*. Rio^UR* «j^lt:7K^ST$.0, 0<n<4 

[0 113] h^} ^9-)V:^h^i^yyy. hU^^^JUX 
h^s/S/^>. h4^>'i/^>. 
xh=^i>->^>, yyp t:;i/v;>^ h+f>v^>. t- 
h^i^yyy. t-y?;i/;<^;i/>?xh 
4^'>>'^>, t-7^;i/;<^;i/vx h + xv^>. >^:7x 

x;l/S^^ h^>-v^>. 7xx;i/;<5^;i/v;^ h + S/i>^ 
>, zyy:xi-)VzyJih^yyyy. \i7sO-V^) )Vzy^h 

^) jv^y^h^yy^y. fT.p-hUJUvxh^^v-^ 4o 
>. exx^;i/7xx;i/v^ h4^v'>^>, yy^u^ 
^y)vy^ h^yyyy. yi^u^^yjv^'f-jvy:^ h 
^yy^y. y{7a^^yji:A^jiyxh^yyyy. 
x.^jih^j M-^yyyy. x.^jihux.h^yy^ 
y. \i-)ihv^h^yy^y. ^'f-jih^j h^yy 
yy. n--ya\fjih^jx.h^yyyy. "fyjlyhO^h 
^yy^y. v'yjih^Jx.h^yyyy. :7xx;uhu 
:Ah^yy^y. r'^ujuya}:^)^}-^ h^yyy 
y. ^^jvhvj^h^yy^y. ji^jvhvx.h^yy 
^y. t:x;i/hijxh4^>-v^>. t->^^;Uh'jxh+ so 
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yyyy. n-y^jih^Jxh^yyyy. iso-y^;i/h 
^jx.h=¥yyyy. ^xx;i/ h ux h+i>s/-^>. r- 
7^y yptr;i/huxh4^>/f>^>. ^p;uhuxh^ 
'>'>'^>, x^jUhu-f yyD7p^'>>'^>, b'x;i/h 
U7'h+v>-^>, y^o^^yjiho :^ h=^yy^ 

> h u ;^ h^yyyy. 2-yji^^jii-y h ^jx,h^yy 
yy. 2-y )\^:!fiji'ry^^)iy:^h^yyyy. 

"r^my^JV. V') :^=f-)Vy jLj^yyyy. 
;<^;i/hU7U u^y{^\\y\o\y)yyy. ex;i/hux 

p^>5^;PhU^ h^>'>"^>. 2-^^)vy^u^y^ 
)Vh^) :^h^yyyy. 2.^-y^^)vy^a^y^)iv 
^) :^h^yyyy. y^o^y^jihOj:.h=^yyy 
>, yyi7u^y^)V-y;<h^yyyy. fx (2-><^ 

;l/v^p^>5=-;l/) yy^h^yyyy. tiX (2,3-v;< 

^j\^yx,h^yyyy. b^jy^nKy^ji:Ah^yy 
yy. h^)y^u^y^)ij:h^yyyy. vy^u^ 
y^ji:^^)^^ v^yyyy. yy^u^y^jiji^ji 
:Ah^yyyy. ^^±:=.jih^j ><b^yyyy. yy 
^u^y^)V:^^)Vx.v^yyyy. yi/ay<y^jizy 
;<^ji^;<h^yyyy. yi7 u^y^jiy ji^)i:Ah^ 
yyyy. y^a^y^jiy^^^jijih^yyyyo 

[0 114] z.n^<Do'^. j:^juhvx-h^yyy 
>> n-:/ptr;i/huxh^v'>^>, t-:/5^;uhUxh 
^yyyy. \£-)ih^jj^h^yyyy. >'xx;i/hu 
x.h^yyyy. ii-jvh^jzfh^yyyy. v:7xx 
jiy:?<^ h^yyyy. yji-jij/^'^jvyp^h^yyy 
y. }d7sv-h^jji^y^h^yyyy. 9-hVJ\^;<^jiy 
:^h^yyyy. -yy^a^^yjiy^h^yyyy. 
y^ a^^yjvy^'^jiy^ h^yyyy. 2-y 
>hijxh^vv^>. 2- y jut-jvi-y ^^juy ^ 
yyyy. :7xx;uhuxh+vv^>. y^yi^a^y 
"f-Jl^y^^h^yyyy. ^^±::^JlhV h^yyy 
>. yi7a^y^j]/hvj:^h^yyyy. hu>^p^ 
y^ji:/^ h^yyyy. yi7o^y^jvy^^ji^:Ah^ 
yyyyr^a^m^v<m\^^^n^o 

[0 115] c:neco*li^-r«fb^tj«. 2ffljty.±m 

^m^i^ (b) <hLT> 2,6-@i^fcf^U v>« ; 2,5-e 

^ >. -^hyx.'^ji^^yyyT ^yu^(D 

mi^^^yyzyy^ym ; i,3->^^>v;i/-f ^yyu v 
\.z-y^y yju-2-yji x;u^ ^ y y u >^j: E(d 
mt^^^iyyyy^ymuiicD^^mn'f-m^i^. hu 

ij^VT'Ptr^U^^xyr^ h Un-y^;i/:J^x:7r< 
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7tKDtr7>^, 2,5-S*^7-h7t KDh!^>m<i: 
[0 116] ±m<DJ:otim^m^i^ (b) «2atA± 

[0 1 17] ^lltt^c73^tCffll.^e.tl.5^?§ttjS(«<i:L 

-tr>, \-)UJiy, ^yuytiii<D^^mm<ty\<m ; 
vyyu^) ^ u)\,^y-^yfiii<Dj\u^y\\Lm^i\^ 
^ ; S5t»»cne)®ig-&!fe/j:i:*t^tf e>n^, cine 20 

[0 118] ^iim^«. ¥iast^. as^jc 

[0 119] ^Utt^lcdott^MiifiK^i-cDjgKtt. fflti 

ffl^^ 0.0 1~5000 = 'J 30 
»SL<KiKJO. 1~1 0 0 0S'J^:;K #lC«F*b< 
«1~5 0 0 5 'J^:;l/-C*>i., 

[0 12 0] [B] [A] 
W^^m^'C^mim.^'^ lg^00.01~2000 
g, »SL<«0. 0 3~ 1 0 0 0 g, $ef3W$L< 

tto.05~20o ^(Dn^w-ifi^i^t^iioumram 
I'^e.n, [A] m^'^mwL-^mmk^'rt^nmf^^mu 
1 ^:;u^ 0 . m-^m 0 . 1 ~ 1 0 0 0 if $ l < 

0 . 5 ~ 5 0 0 1#t3flF$ L<«l~100^r 

[0 12 1] ^rzm'f-m^mm'^^irii:m-^\z\i. m 
"F^^mt, [A] mf^^mit^'mmmi^^'p'Dm^^ 
m^^i'Ejw^om^. o.oi~5 0^;i/, se>tc» 
$b<«o.o5~3o ^ b < « 0. 1 ~ 1 
0 ot;KDffiTfflt^^)n^, 

[0 12 2] ^lifi^roi^os^&iaffitt. 0 
-loot;, L<«*«)- 2 0~8 cc. $f,»c»* 

L<«- 1 0~4 Ot:©3SHTfe^Ci*^aSLl.^„ Act 

Ui^Cifctf^f). 50 
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[0 12 3] ^fitfi^jciDt^^Tti. ®^ [A] m^^m 
it'^'^mmfi^^ ig^oo.oi~2ooog, »st 

<«0.03~1 OOOg, U<«0. 0 5~2 

[0 12 4] ±tfi©J:c>lCLT#^)ns^iia^Milg 

[0 12 5] *^BJT'tt. a-&(Ct5l,^T±KO<fcp;^j:^ 
<ia^/!!l!!K^£ffl(.^S«^»ctt, K^iia^ftliitt^fc^ 

[0 12 6] *^H^T'«^U7^ >?s^^a^^^^a^t- 

Sic|^bT«, fitiKfiK^)- [A] isioc [B] *^?,}^fi!c$ 

[B] $^^^^<ia^/54!«©?¥ffiT^c. (i) x.^uy 

Sfc«K»^3~2 OWa-rtU^^- ><>: (ii) M*Sg 

>tt-a^^^&wr^iigi»js:tej;tx/*fc« 

[0 12 7] 2^^HjT'fflt.ibnS^JS&3~2 0<Da- 

;i/-i-^>5^>. z-x.^)V-\-<yy-y. 4-^^;i'-i-'< 

z-±=^)V-\-^^-^y. \-:i-i;7-y. \-=f±.y. i-Kt^ 

>, i-x-rzi-ti>;^ci'7jj#tf e>ti-&. ^jst 

[0 12 8] x5'U'>, yDtfi^>. :/ 

T->, 4-^^;i/-i-'^>7^>7!>ws b<, <^\zx.^uy 

*W$b<ffil.^e>tl-5, *»BJTtt (ii) ^UXMb^ 

>tt-a^^§#-r ^7j^ux>'fb^#). "Ti^c^^-^a. 
io-wKDimmn^z^y^rzmmmt-vjiy'it'^m^ 

[0 12 9] c:®J;p7a:!|#^© (ii) #'J XWt:^#»t 

6-^7'^vx>. l,7-;f i'^->*x>, l,8-y:hvx>, 
l,9-X*i^X>. 1, 13- 7^ h55^*>'X>. 1,5,9-5^:^7 

h 'J x <*: U X yit-^m. 1 , 4- V? tx;i/-> 
i7D'\^-t)->, l,3->'t*x;i/->i7n'\4^-!J->, US-v'b' 

-;i/->i7 □^>:5' >, l,5-vb*:i;P->^D::t^^:$'>. I- 

7 u;i'-4-fx;u>'i' D'^=^^-y->, i,4-x7 'j;u->i' □ 

7U;U->i7D:ti7:^>. 1,3,4-h'J t'X^l/i/i' n^=^^-tt 
l-7U;U-4— f V7'P^x;U->^n'\:^-it>> i—r 
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[0 13 0] zn^0-!fiux.>if^mt. *®T$>-5t^ 

(ii)4?UX>-fb-&t)0 5*.. l,7-:i-^^ vX>, i.g-f" 
^(>'X>. 1, 13-T- h7x;'3vX>. l,5,9-x*hUX 

'S=^^-9->. l,5->;fx;i/>'^n:ti'5'>, l-7'J;i'-4- 
fx;i/->i' D^=^^-tJ->> i,4-i^7'J;i/->i5^P'\+-y->;'j: 

[0 13 1] z-cD^^tmy^^iz^iyy^y^-Af^-^ 
^^-r-ajpuxv-fk^ticp-fe, ^^i?c8iii±, 

[0 13 2] $ e.tC*^0JT«. (i) X.^]y>^rzi,t 
^m^3'^2 0<Da-:tUy^ >t (ii) iJ^'JXXk^ 

tt^Wtg/j;*«#-r;^tt5^ (iii) mcD^uy^ ym.^ 
^lS/^tz\t (iv) {illcr)4^UX>^^. iti^gtC^SLJT^t 

[0 13 3] viw) {m^uy-i ymiihxm^m\z 

)vj )iTf-)Vi-ytAE(Dmmm^~Mt'^9i^ y^u^ 
yy-y> yfa^-^5-y. j)v-^)v^y. 5-^^;i'-2- 

5, 8— iS' / -1 , 2, 3, 4, 4a, 5, 8, Zz-^t^^ t H o :^ ^ 
W>;^£i:©at«t:tl/7^' > ; 7'J;i' h U :^=^)Vy^y. 30 

7 u ;i' h u x?^;!/^/^ 4- h u ^^^^Wv 'J ;u-i-:/5=- 
>. 6-hu^f^;t'->u;i/-i-'N+-fe>, 8-hu^^;i/-> 

U;i^-i-^^7^>, 10-h U ;<5^;i/->>J;i'-i-T'-tr>;^i: 

[0 13 4] (iv) ft!l»7pUX>-fk^#ltLTm«^ 
Wttt, 4-;X^;l/-l,4-^+-9-i?X>, 5-^5';U-l,4-'\ 

^-9->'x>. e-jj^^^Jiz-i.e-^i^^j'v'xv. 7-^5^;i/-i, 

6-^i/^'>'X>, 6-X5^;U-l,6-;j-i7iS'>?X>. 6->^P 
tr;U-l,6-:ti'^'>'X>, 6-:/5";l/-l,6-:^i7:$'vX>. 
6-^5";i/-l,6-/:hv'X>, 7-;<^J|/-l,6-/-:»->'X>, 40 
6-X?;U-l,6-/:h-^X>. 7-X5^;i/-l,6-y:^->'X>. 
6- ^ i-y'tl -yx-y, 7-;* ft-'rts ~JJLy, 
6-^^;i/-l,6-r>>x*v'X>. l,4-'\=^^+(->'X>, 1,5 
-'\^1tvX>< l,6-;t^'^vX>. :/:$'vX>. -TV 
:/u->;^£<»:(Dl|-W)^7}?Ux>-fi:-&i^ ; fx;i/>-i7 p^n^^- 
•t>. )VTf-)V^y. x5=-u-x>/>'i/3i^;i'^->. 

-:;->i'P'<>iS'>'x>. v'^'P:ti7^'v?x>, 2,5-y;i/ 
:^^)Vi-i^x.yt^}i<Dmmmt^') jiyit-^^ y\i=.)v^ 
y-^y. y -fti^-)v^y-^yuii<D'^mmT^ 

^)x.yit-^f&it^Etfim^ii,n^, 50 
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[0 13 5] a-&lC[^LTfflV^^tl-5 ( i ) X5^U>$ 
;t«^^i5c3~2 0(Da-:tl/7-f'>i: (ii) ^^<Dt^ 

'Jx>'fi:'&i^<z)ffl«, ^#'jx>'(l:^!^43<fcz/ttj«(Diffl 

^^t^. 0ijAtf-/pt!L'><hi,9-x^' vx>$■^^a-&s^^■ 
•^>J®-&^c^i, i,9-x;^/vx>«7'p tf l/> 1 "^Mznh 

T0.0001~50 »$U<tt0.0005~l 
O^rJP, J;OifF*b<«0. 0 0 l~5^:>»K0ffl:Tffl('i 

[0 13 6] *^HJTtt. ±KO ( i ) a-:tU>'^' > 
i (ii) 7pUX>-ft:^!^<h®^^®^(i, ^«fa^, 

[0 13 7] a^A5.@®a^(DSf£;?^ffi-rfTt)n«>«-& 

[0 13 8] a-&Tfflt.^e.n^to^tt. a«tcj;oTfc 

iu-7h;u^o [A] m^^m^t^mmmi^^^fcit^ 
mm-^mm'p(om^^mm'i'\z^wi^x. mmmo. 

001~1005U b<«*?)0.005~2 

[0 13 9] mm^mit-^^mmi^^ eb] «> 
lik^ [B] 4>®^«iis^*t, a-^isif'© [A] m^^m 

^:;Kc*fL-. as^ti 1 ~ 2 0 0 0 ^ ;i/< n^L<\tm5 

~5 0 0^:Jl/<»:;i-5J;-5^<£»Tfflli^)tl-S). 
[0 1 4 0] -^^izmmi^^ [A] :fcctOt [B] 

\z. mmiyftm'Fm^i^ (a) . (b) tmmcom^m 

^ii^^-Si-m\zmcxm^^^zitt>x't^o m^m^m^ 
m^^ibti^m-^izit. m^^^mt. ^m^mit'^<^m 
[B] ^(D^mm^i'EMzifiv. a«i^o.o 

0 1 1 0 if* L < « 0 . 0 1 5 

[0 14 1] ;^Ei3*^Bj-r-^i,^e,n^a^fflfifi!iS5(ctt, 

[0 14 2] a^«, ^ti?,ns#>jx>'ft:^i^-^:?f-u 

T-fT^?n^o a-&®g«^<j-4 o~3 0 or, »SL-< 
2 o~ 1 5 orx'a&O, a^EE:'3ti. 1 0 

0kg/cm2, »*L<«i^2~5 0 k g/cm2T'i& 

[0 14 3] iIOJ:^7Sa^«, /N'-y5^^. ^i^^^iC, 
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[0 14 4] ^©ji^icLTttenycxM/^w- >m*a 
v-y^ yis^'btm^^n^mim-'^-^^ o~9 9. 9 9^ 

0^ L<«6 0~9 9. 9 9^:;l/%c7?M' 
#lC»SL<tt7 0~9 9. 9 9^;U%Ol;-e, (i 
i) TpUXXb'&^lA^^K^Sn-S^^fiK^fiSrO. 0 1~ 

5 ot;i/%. $f^L<«o.o i~4 o^:;u%. 

^if^t<liO. 0 1~3 0^;l/%Offl:T-&^rLTi/i^. 
[0 14 5] c:CT-±fB:^U-7^' >JSetta^#:ft^OX9^ 

[0 146] [^:;i/^i-^2PJl«:&ffiD ^+t^-i7DD7'^v 
X>2. Om 1 {C*M-&#:0. 3 5 g ^JtlDATf^^^^-a- 
'So CWj^jg^^y^X^^-^P^- (G2) T-itiiLTS: 
t^. ji?^tcS7K^^k^>-fe'>0. 5 m 1 <&JDAT. f^a 
1 Omm©NMR^3. — T'tcSAf'S). 

[0 14 7] C:n*0*«^ (t*) S!GX-270SNMRjffl 
^SB^fflt^^T. 1 2 Ot:t;13c-NMRX'^^ 

aii^-r^, amiHisctt, 2000 o(pi^±Ta5-5. ±fB* 
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*(Dct5(::LT#?)^1.-5l3c-NMR7,^i7 K;l-75^b. x 
5^I/>SfcliK*^3~2 OWo-^ri/^^- >A^e.i^jg 

tr-^^s<t. jj?'jx>-fk^^fiifi!c*e»cs*-r-5tf- 

X5=-U>*/i(ij^«IS3~2 0 Wa-:t^:7^' yl§iim 

[0 14 8] A#:WfC(a. i/ttAffBovey 5.®;^^ (Ac 
ademic Press P80(1972)) -^^ Ray?)(73:^ffi (Macroinole 
i cules, 10,773(1977) ) /j: $:jt£^ffl LTX^ 1/ >^ ;t 
«^^iSc3~2 0©o-:tU7'f' yt^<bm^^t\.^^^ 

[0 14 9] u^^v-:> ■< >^^^a-&#:7>^, ±a<Lfc<t 
e>/i^^^-y-i7PD:/i5'vx>(ci§^L;^ci/^«-&icn, 

3~2 0©a-:4-U7w- >. *3 J: W^jJ? U XMk^^jWft 
[0 15 0] 

[^1] 



[P] = 



( [P«] - [Pr] ) X 1 0 0 



( CPo] - [Pr] ) + ( Ca«] 



[0151] (CCLT, 



[a,] ) 



[Pr] 

[ao] 



Jt:OX5^U->^fc«a-:tl/7^' >. ^dJcLN't}? "J X>'fk 

[0 1 5 2] Se>fr:tU7^' >**a^«:T«. (i) 

X?l/>$fe«^m^3~2 0<Oa'-*l/7^' y^iiU 

(ii) !|#^o#'Jx>'(i:^tHiA^1>©*fi^^B6&*«* 

L<tt4 0^:;U%K;lT. <i;D»*L<«3 0^:;l'%£(T 
col;T^=ft- b T t ^ T t) J; 1/ ^„ 

[0 15 3] C:<DJ;c>i^C:<M^>'^' yJk^m.'^mt.. 

(i) X5^U>$it«^^iS3~2 0©o-:t^7^' > 
t (il) !^«CD7j?'jX>'fl:^^<h©7>yA^ta^#:t5 

U'> • l,9-x;«J>'X>#^a^{*:. 7'Dtfl'> • 1,13-x 

K5x:^vx>^^a-&#:, >^Ptri/> • 1.5,9-x:^ 
x>^^a^#:> -:fu\ivy • ^i^r.y^m.'^ 
7*x> • 1,9-7=^:*; vx>^^a-&i*:. 4-^^;P-l-'^ 
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[0 15 4] ci<Dj;cifcbTf#e>nfc:tu7^ >^*a 

ASTM D 1 2 3 8E(C*«lLTai^Sn-5 
;<;i/H7D-l/-h7!)«5 0 0 0 g/10^jy.T, «^^L< 
«0. 0 1 ~3 0 0 0 g/10:5i-, J;0»SL<«0.02 
-2 0 0 0 !|#fr»SL<«0. 0 5~1 0 0 

0 %/\m<n>m.WiT.th^. 

[0 15 5] ^fcl 3 5'C7'*U>4>T«i^$n^gPI 
*SS [7?] 0. 0 5~2 Odl/g, iffSL<ttO. 1 
~15dl/g. #(C*f*L<ttO. 2~1 3dl/gCD«6 
H fc 3b -5) o 

CO 15 6] z.(Ti^'of&:^\y-y ■^y^^m.'^mt.. mk 
LTi»-5. -■mz:tuy^ym^ti^(D^jvh'ry>^3y 

tt. ^W^^- >a^#:©aS(Cj;oTS?S:0> K;tU-7 

yn^W(D>>-jihyu-u-htmmm%iz$>^z.t 

-^#:©/;U H5^>->3 > (MT) i, ^Jlbya-U— 
h (MFR) tttTIBS^iSfcLTI/^^, 
[0 15 7] fciAtf. ^1^7^- >3^^^a^^*:*t:/Dt! 

log (MT) ^-0. Slog (MFR) +0.5 
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log (MT) ^- 0. 8 log (MFR) +0.6 

log (MT) 0. 8 log (MFR) +0.7 

log (MT) ^- 0. 8 log (MFR) +0.8 

[0 15 8] C:«:tU>'^- >^^^S^#:CD^;l/hx>-> 
3> (MT) «. ±mojioti;<)lhyu—l'—h (M 

PR) h(Dmw:^^mtz-rtmz. mmi^m ([??]) 
[0 15 9] rzi:^iit^uy'{>^^m'^m^-:fo\^u 

log (MT) ^3. 7 log ( [tj] ) - 1 . 3 

log (MT) ^3. 7 log ( [7)] ) - 1 . 2 

log (MT) ^ 3. 7 log ( [t?] ) - 1 . 1 

log (MT) ^3. 7 log ( [tj] ) -1.0 

[0 16 0] /j:*5^;l/h7^>V3 >«. iJ^TOckaiCjH!! 
Sr^. *#*StiSf^mSSMT«^SB&ffll^T. Jl^'J 
v-Ogg!6MKii(± (7f?'Jx5=-l/>««^« 1 9 O-C. 
7jt'J7'DtfU>(D«^«2 3 0"C) IC«j#$n;t->U > 

X- 
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X-t^o SWk. 1 Omm/':5)-®3fiSTex h>$rff L. 

JfLtB-r. ffLm^tifcX l-7>K^7-< 5^>htt(c 
§1^, ^^tt^tB§§©^-U-$fflb. 3iS2 5m/:5>0 

[0 16 1] >5^*a-&#: 

ij. m^'yi'y\zm^-^ntx.^^^mMjs.^mi)^. loa 

5a«%K>LT. !f#tCj>FSb<«3ai;%t^TT'db.&C<i: 

[0 16 2] m^'yvyy^mmfS-^mo^mmt. 

a^^^iKjl g<£iffaL (X^^A) . 100p^>y->:i© 

n$^*T, 5 0 0mK 1 2 0'CcD+vl/> (7x7 

[0 16 3] Ziti'^oym^^^. TE^fCJ;oTf^^>'U- 

[0 16 4] 
[^2] 
Y + Z 

X 1 0 0 (%) 



[0 16 5] *^BJlC#^iav^;<;l/ hx>->3 >**-r 
>?^^^a-&* (tiT ri^MT:^^^^ >^#^ 

\z±.tZ(D-t\yy -o^^m-^mz. mwmmM-^n^ 

^^a-&#:<»:75:S. 
[0 16 6] ^1x7^ >»#^a^«^«, 

T, »$L< «0. 1 ~4. 5mm-e^-5Cli:;!)^*aSU 

m^^/vx-M^ikr^o 

[0 16 7] Ti-uy^ yjk^m-^mzikkim^mM^n 

LTO. 1 ~ 1 0 OMrad . KttO. 5~ 1 OMra 

[0 16 8] z.z.x^V'y^ yih^m'^w<n^^m.WLS. 

^\z^^^-^^^^m^W(D^=?-mmmmih^n^m^ 
Sr,«i*-r^o vtzti^-ox. :L(r)m.&\^ATx\tm^\yy 
y^^m'^w<Dii^^^if^Amzn^ri>^=f-m(D:kW^^ 



30 [0 16 9] ^tzaj^m^B.t\,t. m^i^y^ y^^A 
^i^(Dmmm^iz^^^'?'m<D»^mw}mmiih^n?, 
mm^M^r^, m-oxc<Dmmi!k±xi,tm^uy^y 

m'^m^i^'T^^^^^^itrntLfz^mtti^. 
[0 17 0] ■rut>-^:^mMxiit. -tvy^ >^^^a^ 

*;*^*e^/jt«cffiT, -^vy^ y%^m^mzWiMmm 

(DnM-mh-b^xts.\^^t>^. 

(r>^^^%fs.ii(r>^m<r>U\<^'^^m^'^xWiiSL^nxii 
^©S^ICL, Xm^'fi-^^<^^W>'rt^WiM'mmz 

[0 17 1] :=M/:7^- >?s#^s^^^^c>c^•rs^^tw^^B§l^ 
-5*^'. -^vy^ y^^-m.^^<r>fM\L^Vi)tt^\z\-x. 

[0 17 2] *5gBq-rffll/i?)n5»«^<i:LT«, «^ 

50 mtti^m&iTimuif^mi-f^zL 
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[0 17 3] *5§BJ-t?«, *S:lt^OSgWttn-y5^^JfeS 
B8WhiJ«)MFRJ;0 fe;*c€ri/i, LAiLMFR*i;*:#</ft 

^h\^\ -mz, ns^mmmmA^'p^^^^^izit^K^ 
[0 17 4] ikmm^mii-^n^^uy ^ yj^^m-^a^ 

^^mi}nmtiihiz^u^-<x-r^;z.ff)m^\^^K 
[0 17 5] z.(Dii^. tuttimmkimm^m-^titzmu 

T^i-y-^ y^^m-^mt. mmmx-^^tzi-f^m\zm 

<Dii^m^'>'E>n?,m^^mtvxit, 7xy-;nsim 

nm^^mrj^^tmif^n^Ai^ :^^mx\t. yx./- 
ji^m^^nmitf^ L.<, ^^\zityx./ -ji'mm^ 
^mtmmm^^m(Dmmmm\ziif^i^i'K 
[0 17 6] ikmumMmm>S:mvrzMMT7i-uy^ y 

y. T-^^mmm\zy^yzyjLT-((D^f$,<D^.mtt£ 

[0 17 7] z.<D^o\z:t)yy -< yjk^m-^mzWL^^u 

ig^tlAciSMT^U^f >^*l|-&#:tt, ASTM D 
1 2 3 8 E(c:2^i!!abTjB!l«$n-5;><;l'h7D-U- h*? 
0.0 1~3000 g/lO^J-. jlf^ L<«0. 0 2~2 0 
OOg/lO^i-, J;0<ff*L<«0. 0 5~1 0 0 0 g/l 

[0 17 8] ^fc 1 3 S'Ct'^U >'=fT?il^$n^SKS 
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ttS [t?] 0. 0 5~2 OdI/g, }ff*L<«0. 1 
~ 1 5dl/g. L<«0. 2~ 1 3dl/gT'$) 

[0 17 9] *^BJcDi^MT:^-^7'r >^^^S-&frCD;* 
JPhx>>'3> (MT) .t. /;i/h7D-L'-h (MF 
R) i«TSS:S:iilitLTV»-5. ;t<i:Atf. igMT:tU 

10 «. 

log (MT) ^- 0. 8 log (MF R) +0.5 

log (MT) ^- 0. 8 log (MFR) +0.6 

log (MT) 0. 8 log (MFR) +0.7 

log (MT) S-0.8log (MFR) +0.8 

x^^n^m^^mtzL'X^^^^. 

[0 18 0] CCDBMT:tU'7'C>^^a-&«i:®^;l'h 

20 y-yyny (mt) ±.^<n^otiyf^)Vhyu—iy— 

h (MFR) <hCDM<«!S^fSfc-r<!:*(C. SIS*!ia? 

([/>]) icDrBlT'tSTtBSSrSfcLTVi-S.. 

[0 18 1] iti^(f^MT:tU7^ >J^*«^fls:*t:7' 
D t! U >?S*M^#:T*.i.«^(C«, 
log (MT) S3. 7 log ( [7j] ) - 1 . 3 

log (MT) S3. 7 log ( [tj] ) -1.2 

log (MT) S3. 7 log ( [tj] ) -1.1 

log (MT) S3. 7 log ( [tj] ) -1.0 

[0 18 2] *;t*^B^<0;5ftT#^nfcKMT:tl/7 

iomm%&.T. b<n7a«%JWT, ^ 

[0 18 3] ±.m<D^o\Z^%m<DMUT^Vy -< y% 

m.^<n-n^x%<bn^:^vy -^y-^^mz 

yi-SJCjgnTl^-g). t;t7!)5t?T:icDJ;'5^ti^MT 
[0 18 4] 

se3R^ft]©^i/7-f y&'^mz\k.^x^\^:^)vv^yy 
3>^*LTt^-5. mrz->^^miz%^^uy^y^^m 

50 Se^i;^^]©:*-^^^ >a^#: 
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[0 18 5] 

mzmmr^f)^. ^mmit::ti^mmm\zm^^n^'b 

[0 18 6] 

immm i ] 

[m^Vi^^ymufS.^ [a] wis®] «7K^^bv^^^. 

->'i'A9 5.2g, y^tl>4 4 2m\ iS^m-J^^Jl^ 
4^->;P7;l/=I-;l/3 9 O. 6 g*. l 3 0'CT-2B#rs11)D 

mRit-^n-^xm-mmtLrz^. z<Dmm'¥\zm7i<.y 20 

^';i'^2 1 . 3 g<£^jDL. $ ^('. isortcxm 

oizvxmnrci^-mm^MMizn^^Lrzmi. -20 
x:\zu^vrzmm\::'3'^>2 0 om\ ^\zz(Dm-mm 
©7 5ml ^ immi,zt)rz-:>xmrmxLrz. ^a^it 

C:<Dg^Jg(DjaS^4B#rBl*HtT 1 1 o'ctc#ia 
1 1 0'C{c:«Lfc<i::i5T7^;pg!v-f y:/5^;u 

(DIBP) 5.2 2g*^iDL, d tl<t 0 2 BtrsllRlia 

@#:g|5«rM^L. CCD@<*:g|5<£ 2 7 5 ml (Dmmt^^ 3o 

L, 1 1 0t:cD5^*>*3J:Of^fi©^:^-9->(rTi§?S?tt' 

\zmm<D^^>it-^mm\ii^nu<u^^x%i^m.w 

bT»e.n;t@#:«5^^>tt!«fi£^i- [A] (DWimt. ^ 
D I B p 1 3. oaa%TS)o/i, « 

[0 18 7] [@^t>c5^37>«4!«fig:a- [A] O^iSa 
^] 4 0 0mi ©ffiJ^S6f^^Eg:3a;«J7XS{K^£;g§tc:. 
^*IIH^"ri|#Sl'^^1i->2 0 Oml . h'JX5=-;l'7;l/ 

[A] ?r^^>lS?-t^#T'2. 0 5 U^:;i'^J!)aLfci^. 

2 oicroiasTe. 4 u h;i//B#rBi<75ji«T7'p tf u 

[0 188] -fa\f:v-><D'jl^lf^f)m^l.tztZ.^XKJ^- 
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yx'^mm\^xfmm\z±mi»m\^x^mw.^ms. 

[B] <&f#fc. 

[0 18 9] mm-^'^ P^m^2 ^) y h )V<D^- h ^ U 
-:/Jr)BSSn-'\^-y->7 5 Oml l,9-7'*vX> 1 Cm 
1 ^SAL> 6 0t:. :/DtfU>#H^TirThUx5^ 
;UT;U5X^A0. 7 5 5 U^:;U, ->i'0^4^->;L'^5^ 
h + >'v^> (CMMS) 0 . 7 5 5 U t -'I'^o J; 

[B] ^^^>m^^%xo.o i ss 

"J t;VT i mxi'tzo 

[0 19 0] 7K5S2 0 0ml ^mXL, 7 OrtcSSL 

/ii^T'p iiu>^2 mr^vzm K>mm\^xzfu\^\yyt\, 

/cDi2Gfr«ofe, a^^7?^. ^fefi5@#:*$tJX7'J 

^m^^m.'^w-(Dum\t2 2 7. o g, ^a^^iJ'xc 

ct-5ttttSS*«9 8. 3 2 yPh!U>-&*^tt9 9. 
8 3md%. MFRtt2 . 0 5dg/^3-> ^A^f-tlgitatt 0 . 
4 0g/ml. ^)Vhy-yyBy\t2 . 9 b sX'&^fz, 

-:fsmm^(Dmm\zii-DX. mm'^m'&im^i^o . 9 g 

^ntz. bfc*«oT, 5.20 0 g -pp/mM-T 

i T^0^#:C*5tt-5 I I (t-I.I.) «9 7.9T*o 

[0 19 1] ^m<£«nc*Lfc. 

[0192] ±fe«»5fet^a'&^|s: ZO & \Z7- h 5^7. Ct^ 
9^U>-3 (3,5-t-:/^;i'-4-A'1' h*D:t^->:7xX;i') 
:/D^f7f-:^-^] (g^A*:</-f ^-SilrganoxlOl 

0) ^3ing*jDLTA'i7^-:/lx>HLfctt. iSffia 1 
0 0cm2 (lOcmXlOcm) (DtHU X.^UyMWz. i5 

[0 19 3] cnSr±ia®«^^MWSMro:3>'^T± 
tCB^, S«»ffl«TTiDil«JE2 0 OkVT'!l^S1+fc 

1^a-&^C0MFR«4. 9 5dg/5)-. ^;Uh5^>->3> 
tt2. 4 0 gT*ofc» 

[0 19 4] igm^«2 (C^Lfc. 

[0 19 5] 

[iliSfisj 2 ] 

[*a^] l,9-5=';^i^X><&2 Oml ffltifcd 

His^ij 1 iimmizLx^m^^^n-ofzo 

[0 19 6] m^k^mwzmLft, 

mm^mm n'btitznm'^w^mi^^mmi tmm 

[0 19 7] SSm<&^2 tC^Lfco 
[0 19 8] 
[tfcSJgiJ 1 ] 

[*a^] 1.9-x:^vX>^ffl^^7i*^r:>;tC<i:KJin«^ 
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[0 1 9 9] i^^^r^l irS^UAco * [0 2 0 0] i^*&^2fC^bfc. 

[mmumm %<^ntz^m^^^m^^Mmi tmm [o 2 o i ] 

SI 





g/mM-Ti 


11 

% 


MFR 


g/ml 


MT 
S 






15200 


97.9 


2.05 


0.40 


Z95 


99.83 




13600 


96.4 


1.60 


0.37 


3.40 


99.64 




27300 


98.3 


2.95 


0.45 


0.70 


100 



[0202] 5«$J^[*2] 

S2 





MFR 


MT 
g 


logMT+0.81ogMFR 




495 


2.40 


0.94 


mum 2 


3.20 


3. 10 


0.90 




6.15 


0.54 


0.36 
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imi] 




